Interaction of dimethyl- and monomethyloxyluciferin with recombinant wild-type and mutant firefly luciferases.
Dissociation constants (Ks) in the pH range 6.5-9.0 for complexes of luciferin, dimethyloxyluciferin (DMOL), and monomethylluciferin (MMOL) with recombinant wild-type and mutant (His433Tyr) luciferases from the Luciola mingrelica firefly were determined by fluorescent titration. The protonated effectors were bound by the wild-type and mutant luciferases better than the nonprotonated ones. The affinity of DMOL for the mutant luciferase was higher than for the wild-type luciferase at alkaline pH, whereas the affinity of MMOL was higher at all pH values studied. The fluorescence emission and excitation spectra of DMOL and MMOL in buffer solution (pH 7.8) were obtained in the absence and presence of luciferase. The fluorescence maxima of DMOL and MMOL complexes with luciferase were 20 and 100 nm, respectively, shifted to shorter wavelengths as compared to the values in buffer solution. This was explained by nonspecific and specific influence of the protein microenvironment on the fluorescence spectra of DMOL and its specific influence on the MMOL fluorescence spectra.